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Two Fatal Cases of Adenovirus-Related Illness 
in Previously Healthy Young Adults — Illinois, 2000 


Adenoviruses are common pathogens that often are associated with respiratory and 
gastrointestinal illness and/or conjunctivitis in young persons. Adenovirus serotypes 4 
and 7 have caused outbreaks of self-limited febrile respiratory illness in young adults in 
basic military training. During the 1950s and 1960s, up to 10% of recruits were infected 
with adenovirus, and these pathogens were responsible for approximately 90% of pneu 
monia hospitalizations (7). Beginning in 1971, all military recruits received oral, live, 
enteric-coated vaccines that were licensed by the Food and Drug Administration as safe 
and effective in preventing illness from adenovirus serotypes 4 and 7. In 1996, the sole 
manufacturer ceased production of adenoviral vaccines and, as supplies dwindled dur 
ing the next few years, outbreaks of adenoviral respiratory illness reemerged in military 
settings (2). Since 1999, approximately 10%-—12% of all recruits have become ill with 
adenovirus infection in basic training, similar to the prevaccine era. This report describes 
the first two deaths probably associated with adenovirus infection identified in military 
recruits since the vaccines became unavailable. The military has requested proposals 
for anew adenovirus vaccine manufacturer; however, these deaths suggest that efforts 
by policymakers and pharmaceutical companies to reestablish adenoviral vaccine pro 
duction should be intensified. 


Case Reports 


Case 1. A healthy 21-yeatold man arrived at Navy basic training in Great Lakes, 
Illinois, on May 19, 2000. His medical history was negative for underlying illnesses. He 
took no medications and denied alcohol or tobacco use. Within one week of arrival, he 
received several standard vaccinations, including meningococcal vaccine. On June 20- 
23, he presented to the medical clinic with upper respiratory symptoms. His clinical 
evaluations did not suggest severe illness, and two bacterial throat cultures were nega- 
tive. On June 23, he was prescribed a 5-day course of azithromycin for suspected bron- 
chitis. On June 24, he was found unconscious in the barracks. He was transported to a 
local hospital where he had tonic clonic seizures and respiratory failure that required a 
ventilator. A chest radiograph revealed a right upper lobe infiltrate, and computer 
tomography of the head was positive for sinusitis. Examination of cerebrospinal fluid 
revealed elevated protein levels, but no identifiable pathogens. Blood cultures were 
negative. He was treated with broad-spectrum antibacterial agents (i.e., vancomycin, 
ceftriaxone, and metronidazole) and antivirals (i.e., acyclovir and foscarnet). He did not 
regain consciousness and he died on July 3 from complications of encephalitis. 
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Autopsy findings included histologic changes in the brain and spinal cord consistent 
th viral encephalitis. Both lungs showed bronchiolitis obliterans and organizing pneu 


nN ~UITU >, Ss ai st G onmi SCC aut ISY SP if ; ( 
nia ultures pecial stains, and electron micr« ypy of 2uUtoOpsy specimens did not 


dentify specific pathogens. Molecular testing by polymerase chain reaction (PCR) assay 


f lung and brain tissue was positive for adenovirus DNA using multiple primer sets 
3,4). Analysis of premorbid and postmortem serum specimens showed a greater than 
fourfold rise in neutralizing antibody titers to both adenovirus types 4 and 


Case 2. A healthy 18-year-old man arrived at Navy basic training in Great Lakes 
inois, on August 1. He took no medication and did not use tobacco products. Within one 
f arrival, he received several standard vaccinations and benzathine penicillin G 

u intramuscularly) as prophylaxis for group A streptococcal infections. On August 

ana September 17. he presented to the medical clinic with upper respiratory 

yms. Examinations disclosed no severe illness; he was given acetaminopnen ana 
ongestants. On September 18, he presented to the medical clinic with severe dysp 
ea, weakness, and a petechial rash on the legs. Achest radiograph identified multilobar 
Ss, and he was admitted to a loca where nis yndition rapidly deterio 
He was given intravenous ceftriaxone an f (cin and respiratory and 
t 
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odynamic support. He died 9 hours after adr with a clinical diagnosis of acu 
spiratory distress syndrome 

ulture of expectorated sputum « le »d the day of admission was later positive 

up A streptococcus. An autopsy revealed diffuse hemorrhagic pneumonia and 

ilveolar injury. Cultures and special stain f autopsy materials failed to identify 

pathogens. Electron microscopy indicat ntracellular cocci in leukocytes of the 

g tissue; no viruses were identified. PCR te 1g of lung tissue was positive for aden 

ovirus DNA at two laboratories using multiple mer sets (3.4). Serologic studies were 


ot performed 


Yiseases, ( 


Editorial Note: These cases illustrate that severe morbidity and mortality are possible 
from adenovirus infections in previously healthy young adults. Serious adenoviral 
nfections were reported in the U.S. military before vaccines were developed (5) and in 
invaccinated civilians (6,7). In 1996, disease surveillance was established in response 
to impending loss of vaccine in the military 

Case 1 demonstrates the rare manifestation of central nervous system involvement 
by adenovirus. Although the serotype is impossible to identify, serotype 7 has been 
associated most commonly with meningitis and encephalitis (8 ). Surveillance has shown 
serotype 7 adenovirus as a pathogen identified among the approximately 30 new cases 

| 


of respiratory illness seen at this training site each week (2); the number of cases of 


iliness was slightly higher when the case 1 recruit was in training 
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Because the pathogen was not detected until postmortem examination, case 2 may 
have been an occult adenovirus infection. The clinical course met the criteria for prob 
able streptococcal toxic shock syndrome, with hypotension, rash, acute respiratory 
distress syndrome, and group A streptococcus isolated from a nonsterile site (9). Adeno 
virus may not have been the primary source of illness but a co-morbidity factor (70 ). 

In both cases, the postmortem diagnosis of adenovirus was made on limited evi 
dence; PCR and serology indicated the presence of adenoviruses in case 1, and PCR 
alone was the basis for adenoviral detection in case 2. Isolating adenovirus in culture 
would have been stronger evidence of infection, but negative culture results can be 
expected when only postmortem specimens are available. The lack of adenovirus 
changes on electron microscopy may have been the result of the low sensitivity of this 
technique on limited tissue samples. Despite these limitations, the viral changes on 
autopsy, lack of identification of other viral pathogens, and PCR evidence support the 
diagnoses of adenovirus-related illnesses 

These are the first two deaths probably associated with adenovirus infection in the 
U.S. military since 1972. Until vaccines become available again, support should be given 
to ongoing surveillance efforts with appropriate laboratory techniques to identify adeno 
viral infections. Approximately 200,000 young persons begin U.S. military enlisted 
careers each year; therefore, clinicians should consider adenovirus infection in severely 
ill young persons in the military. Policymakers and pharmaceutical companies should 
consider reestablishing adenovirus vaccine production 

Med Clin North Am 1967 
ons. Loss of orphaned 


Clin Infect Dis 2000;31 
of human adenoviruses 
ind 21 by a multiplex 


Top FH Jr. Fatal pneumonia 


N Engl J Med 1972;286 


Klinger JR, Sanchez f Curtin LA, Durkin M, Matyas B. Multiple cases of life-threatening 


adenovirus pneur ia ina me eaitn are cente Am J Respir Crit Care Med 
1998; 157:645-9 

Zarraga AL, Kerns FT, Kitchen LW. Adenovirus pneumonia witt sequelae in an 
mmunocompetent adult. Clin Infect Dis 1992;15:712-3 

Yamadera S, Yamashita K, Akatsuka M, Kato N, Inouye S. Trend of adenovirus type 7 
nfection, an emerging disease in Japan: a report of the National Epidemiological Surveil 
lance of Infectious Agents in Japan. Jpn J Med Sci Biol 1998;51:43-51 

CDC. Case definitions for infectious conditions under public health surveillance. MMWR 
1997;46(no. RR-10) 

Bakaletz LO. Viral potentiation of bacterial superinfection of the respiratory tract. Trends 
Microbiol 1995;3:110-4 





July 6, 2001 


Health-Related Quality of Life — Los Angeles County, California, 1999 


The overall goals of the national health objectives for 2010 are to increase the quality 
and years of healthy life and eliminate health disparities in the U.S. population (7). To 
assess progress in achieving these goals, the Behavioral Risk Factor Surveillance Sys 
tem (BRFSS) includes a core set of four health-related quality of life (HRQOL) questions 
that have been used since 1993 to track adults’ perceptions of their physical and mental 
health and level of function (2). Data on HROQOL have been reported nationwide (2) and 
by state (3) but typically not at the county or community level. This report summarizes 
findings of the 1999-2000 Los Angeles County Health Survey (LACHS) on HROQOL in the 
county's adult population and describes variations in HROOL across population groups in 
the county. The findings have been published in a county health report and are being 
used by public health officials to highlight the significant disparities in HROOL across 
demographic and socioeconomic populations in Los Angeles County and to guide pro 
gram planning and resource allocation decisions 

LACHS is a random-digit-dialed telephone survey of the noninstitutionalized popula 
tion in Los Angeles County (4). The adult (persons aged >18 years) component of the 
survey was conducted during September—December 1999. Of 15,301 adults eligible for 
participation, 8354 (54.6%) completed the survey. Interviews were offered in English, 
Spanish, Cantonese, Mandarin, Korean, and Vietnamese. All respondents were asked 
1) “Would you say that in general your health is excellent, very good, good, fair, or 
poor?”; 2) “Now thinking about your physical health, which includes physical illness and 

njury, for how many days during the past 30 days was your physical health not good?”; 
3) “Now thinking about your mental health, which includes stress, depression, and prob 
lems with emotions, for how many days during the past 30 days was your mental health 
not good?”; and 4) “During the past 30 days, for about how many days did poor physical 
r mental health keep you from doing your usual activities, such as self-care, work, or 
recreation? 

Responses were analyzed to estimate the percentage of adults who report poor or 
fair health, the mean number of days of impaired physical or mental health during the 
preceding 30 days” (i.e., unhealthy days), and the mean number of days when activities 
were limited because of poor health during the preceding 30 days (i.e., activity limitation 
days). Data were weighted to reflect the age, sex, and racial/ethnic distribution of the 

ounty population using 1999 census projections. Results were stratified by sex, age 

race/ethnicity, poverty level based on household income, education, and whether the 
respondent had ever been diagnosed with selected common chronic health conditions 
(i.e., heart disease, diabetes, depression, arthritis, and asthma’). To enable comparisons 
within and across these strata, results were age-standardized to the 2000 U.S. population 
aged >18 years 

Overall, 21.9% of respondents rated their health as poor or fair (Table 1). The percent 
age of persons who reported poor or fair health was highest for those who had annual 
household incomes below the 1999 federal poverty level’ (FPL) (42.3%), had less than a 


*Calculated by adding the number of impaired physical health days and impaired mental 
health days up to a maximum of 30 days (2) 

Included adults ever diagnosed with asthma and who had one or more wheezing episodes 
during the preceding 12 months 

For example, the federal poverty level for a family of two adults and two dependents in 1999 


was an annual household income of $16,895 
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Health-Related Quality of Life Continued 


TABLE 1. Percentage of poor to fair self-rated health and mean number of 
unhealthy days and activity limitation days among adults during the 30 days 
preceding the survey, by demographic and health characteristics — Los Angeles 
County Health Survey, Los Angeles County, California, 1999 





Poor to fair Unhealthy Activity 
health days limitation days 
Mean Mean 
Characteristic (%) (95% Cl’) no. (95% Cl) no. (95% Cl) 
Sex 
Male (19.6) (18.0-21.2) 5.0) (2.1-2.5) 
Female 24.0) (22.6-25.4) _. (2.5-2.9) 
Age group (yrs) 
18-29 14.0) (12.3 
30-49 (18.9) (17.4 
50-64 (27.9) (25.1 
2 








>65 (30.2) (27 
Race/Ethnicity‘ 
White (13.1) 
Hispanic (35.6) 
Black f (21.2) 
Asian/Pacific Islander (15 
Household income 
<100% FPL‘ (42.: 
100 199% FPL (32.3 
200%-299% FPL (19.8 
>300% FPL G 
Education 
<High school graduate 57 (41 
High school graduate 1 (21 
Some college 
College graduate 
Chronic disease 
Heart disease 
Yes § (42.7) (3 47.2) 4- 5.3 (4.5 
No (19.3) (18.3-20.3) 9 7-6 y (2.1 
Diabetes 
Yes (50.0) ( 54.9) ) 5 (3.7 
No (19.1) 20.1) 5 - (2.2 
Arthritis 
Yes (34.2) (31 37.2) (4.6-5.6) 
No (18.2) (17 19.3) 5.4 5.6) 9 (1.8-2.0) 
Depression 
Yes (41.5) (37.3-45.7) 16.7 (15.8-17.6) 5 (6.7-8.3) 
No (19.7) (18.7-20.7) 5.5 (5.3- 5.7) 2.0 (1.9-2.1) 
Asthma 
Yes 346 (37.9) (32.0-43.8) 13.4 (12.0-14.8) (4.8-7.0) 
No 7999 (21.1) (20.1-22.1) 6.2 ( 6.0- 6.4) (2.3-2.5) 
Total 8354 (21.9) (20.9-22.9) 65 ( 6.3- 6.7) 5 (2.4-2.6) 





* Persons with missing information were excluded. 

' Confidence interval 
Those classified as “Hispanic” were excluded from the other three groups. American 
Indians/Alaska Natives were not included because of insufficient sample size. 

* Based on the 1999 federal poverty level (FPL); for example, the FPL for a family of two adults 
and two dependents in 1999 was an annual household income of $16,895. 
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school education (41.7%), were Hispanic (35.6%), and were aged >65 years (30.2%) 
Among persons ever diagnosed with one of the chronic health conditions, the percentage 
that reported poor or fair health was highest for those ever diagnosed with diabetes 


0.0 
The mean number of unhealthy days during the preceding 30 days was 6.5 for a 


il 
it 


respondents and was highest for those who had annual household incomes below the 
FPL (8.5), for blacks (8.3), and for those aged 50-64 years (7.6). The mean number of 
, 


inhealthy days was higher for women (7.3) than for men (5.7), and was higher for those 


vho had less than a college education (6.9) than for those who were college graduates 


The mean number of unhealthy days was three times higher for those ever diag 
jepression (16.7) th for those not diagnosed with depression (5.5). The 
of unhealthy days was significantly higher for persons diagnosed with 


hronic health conditions studied than for those not diagnosed with the 


number of activity limitation days during the preceding 30 days was 2.5 
overall, and was highest for blacks (3.5 th 3 ual household incomes 

yf FPL (3.4), and those « d 50-64 years (3 The mean number of activity 

itation days was higher for those with less than a college education (2.8) than for those 
who were college graduates (1.7). The mean number of activity limitation days was more 
than three times higher for those ever diagnosed with depression (7.5) than for those not 
sed with depression (2.0). The mean number of activity limitation days was signifi 
higher for persons diagnosed with each of the other chronic health conditions 


} for those not diagnosed with the conditior 


? 


Editorial Note: Local health departments (LHDs) and their community partners require 


data at nunicipal level and below to guide program planning 


’ 
yn, and policy development. HROOL data are an important adjunct to 

nal measures of morbidity and mortality often used by LHDs to assess 
5). This study identified important variations in HROQOL within the Los 
population. Disparities in HRQOL were greatest across 

strata and were consistent with studies that have documented strong 


ns between 1OvV 


ver socioeconomic status and poorer health outcomes, including 


ifectious diseases 


+ 


ancy and higher rates of man ) tious and noni 


analyses of these ita are ined to examine whether 
ibgroup disparities occurred that were independent of socioeconomic status 
ngs also quantify the perceived bu »n of selected chronic health conditions 
the county's adult population. Because locally acquired HROQOL data reflect 
ommunity health concerns and are intuitively understandable by the gen 
eral population, these data can be an important tool for mobilizing public health and 
mmunity stakeholders, health-care providers, and policymakers to increase resource 
mprove access to services, and identify more effective chronic disease 
prevention and treatment interventions (7). HRQOL measures also can be used to 


assess the effectiveness of these efforts, including the quality of health-care services 
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and the impact of public health interventions (8 ). Use of the standard set of CDC HROOL 
measures may enable population comparisons with public domain data (e.g., from BRFSS) 
and findings from prevention research based on these measures. 

The findings in this report are subject to at least four limitations. First, because house 
holds without telephones or with only cellular telephones were excluded from the sam 
pling frame, the results do not include a segment of the population that may be at 
increased risk for reduced HROOL. Second, the low response rate may have introduced 


bias (9 ). However, the distribution of respondents by age group, sex, race/ethnicity, and 


geographic region corresponded with that of independent county adult population esti 


mates. Third, the sample may underrepresent severely impaired adults because effort 
and functional capacity are required to participate in the survey. Finally, the variation in 
HROOL by race/ethnicity may, in part, reflect language and/or cultural differences in the 
interpretation of the survey questions (70 


behavioral risk, and related socioecono 


Community HROOL assessment data, when combined with demographic, mortality, 
rbidity, disability, t 


mic and environmental data, 
de local health agencies with a vital planning and evaluation resource This commu 
ity health statu V 


S assessment resource was envisioned in the Mobilizing for Action 
through Planning and Partnerships (MAPP) process developed by the National Associa 
tion of County and City Health Officials. The HROOL findings from the 1999 LACHS are 
being used by policymakers and in community discussions about the impact of physical 
1 mental health problem ity. To guide program planning and to compare 
ial and st saith 

id assess 


1 assessments 


local health agencies 
vith standard measures 


»sponder 


Knauper 


Cognition 
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Outbreak of Listeriosis Associated With Homemade Mexican-Style 
Cheese — North Carolina, October 2000-—January 2001 
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Patients were more likely than controls to have eaten any cheese purchased from 
door-to-door vendors (matched odds ratio [MOR]=17.5; 95% confidence interval [ClI]=2.0 
152.5); queso fresco, a Mexican-style fresh soft cheese (MOR=7.3; 95% Cl=1.4-37.5); and 
hotdogs (MOR=4.6; 95% Cl=1.1-19.4). Illness was not associated with purchases at spe 
cific markets or supermarkets, eating raw fruits or vegetables, deli products, other 
cheeses (e.g., American, cheddar, mozzarella, and blue/Gorgonzola), or other dairy prod 


ts 


Various members of the Hispanic immigrant community made the Mexican-style 
fresh soft cheese from raw milk in their homes. Inspectors found unlabeled homemade 
cheese in all three of the small local Latino grocery stores they visited in Winston-Salem 
In addition, many persons regularly sold the cheese in parking lots and by going door-to 
door. Owners of two local dairies reported selling raw milk. Milk samples were obtained 
from these two Forsyth County dairies and from three dairies in neighboring counties 


L. monocytogenes isolates were obtained from nine patients, three cheese samples 


from two stores, one cheese sample from the home of a patient, and one raw milk sample 


from a manufacturing grade dairy. All 14 isolates had indistinguishable PFGE patterns, 
ndicating a common link 
NCDA&CS conducted an investigation at a manufacturing grade dairy farm to deter 
\ine the potential source of L. monocytogenes contamination. NCDA&CS collected milk 
samples from all 49 cows in the herd and samples from the bulk milk storage tanks. Milk 
from each cow was tested for somatic cell count to identify mastitic cows. Milk from each 
ow also was tested for presence of L. monocytogenes. Repeated testing did not identify 
any COW with milk confirmed positive for L. monocytogenes, suggesting that the cows 
were not infected and that L. monocytogenes may have originated from environmental 
ontamination 


\ 


As a result of this outbreak, North Carolina health authorities stopped the sale of raw 
milk by the dairy farm to noncommercial processors and educated store owners that it is 

egal to sell unregulated dairy products. Officials cited the outbreak as sufficient reason 
to strengthen laws prohibiting the sale of raw milk except to regulated processors. Using 
already established programs (e.g., Baby Love Program), North Carolina officials recom 
mended reinforcing and expanding the community awareness of the hazards of eating 
unpasteurized fresh cheese while pregnant. Finally, steps were taken to add listeriosis to 
the list of reportable diseases in North Carolina 


ppp 


. ( 1 Hale, MD, RP Briscoe, SE Kahn, MD, Forsyth County 

pt, Winston-Salem, North Carolina; JN MacCormack, MD, J-M Maillard, MD, General 
inicable Disease Control Br, Section of Human Ecology and Epidemiology, Div of Public 
SC Grayson, KS Sigmon, North Carolina Dept of Environment and Natural Resources 
Reardon, JR Saah, MS, North Carolina Dept Agriculture and Consumer Svcs Raleigh 


3nd Diarrheal Diseases Br, National Center for Infectious Diseases 


1 EIS « 
Editorial Note: The investigation of this outbreak implicated Mexican-style fresh soft 
cheese made from unpasteurized milk and hotdogs, two vehicles commonly identified 
as causes of L. monocytogenes outbreaks. The laboratory investigation resulted in 
isolation of L. monocytogenes from patients, cheese, and raw milk at a dairy farm. 
Molecular subtyping identified indistinguishable PFGE patterns, establishing the link 
between human disease, the cheese, and the source of the raw milk used to make the 
cheese 

Because of the health risks associated with the consumption of raw milk and raw milk 
products, FDA requires pasteurization of all dairy products sold across state lines except 
cheese made from raw milk that has to be aged a minimum of 60 days (7,2). Despite 
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FIGURE I. Selected notifiable disease reports, United States, comparison of 
provisional 4-week totals ending June 30, 2001, with historical data 


Hepatitis 


Ratio (Log Scale) 
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TABLE |. Summary of provisional cases of selected notifiable diseases, 
United States, cumulative, week ending June 30, 2001 (26th Week) 

















Cum. 2001 Cum. 2001 
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TABLE Il. Provisional cases of selected notifiable diseases, United States, 
weeks ending June 30, 2001, and July 1, 2000 (26th Week) 





Escherichia coli 0157:H7* 
AIDS Chlamydia Cryptosporidiosis NETSS PHLUS 
Cum Cum Cum | Cum Cum T Cum Cum Cum | Cum 
2000 2001 | 2000 2000 2001 























2000 





Reporting Area 2001 2000 2001 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, 
weeks ending June 30, 2001, and July 1, 2000 (26th Week) 





Hepatitis C Lyme 
Gonorrhea Non-A, Non-8 Legioneliosis Listeriosis Disease 





Cum ] Cum Cum | Cum Cum Cum Cum Cum Cum 
Reporting Area 2001 | 2000 2001 |__ 2000 2001 2000 2001 2001 2000 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, 
weeks ending June 30, 2001, and July 1, 2000 (26th Week) 


i Salmoneliosis* 








Malaria Rabies, Animal! NETSS 
Cum } Cum Cum Cum Cum Cum Cum 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, 
weeks ending June 30, 2001, and July 1, 2000 (26th Week) 





Shigellosis* Syphilis 
NETSS PHLIS (Primary & Secondary) Tuberculosis 


Cum Cum Cum Cum Cum Cum Cum Cum 
Reporting Area 2001 




















2000 


9 





2000 2001 2000 2001 2000 2001 


IgE 2 68 308 32 6,82 


4 93 
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TABLE Ill. Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending June 30, 2001, 
and July 1, 2000 (26th Week) 


H._ influenzae Hepatitis (Viral), By Type Measies (Rubeola 








invasive A B Indigenous imported* Total 


Cum Cum Cum Cum Cum Cum Cum Cum Cum Cum 
Reporting Area 2001 2000 2001 























2000 2001 2000 2001 | 2001 2001 2001 2001 
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TABLE Ill. (Cont'd) Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending June 30, 2001, 
and July 1, 2000 (26th Week) 





Meningococcal 
Disease 


Mumps 
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Rubella 
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TABLE IV. Deaths in 122 U.S. cities,* week ending 
June 30, 2001 (26th Week) 


All Causes, By Age (Years Pal All Causes, By Age (Years 


Total ] 
Reporting Area All ‘ Reporting Area All - * ‘ 
Ages @ | 45-64 | 25-44 1-24 | <1 Ages 65 }45-64 [25-44 | 1-24 | <1 


% 
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to the public on the following Friday. Address inquiries about the MMWR Series, including material to be 
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